Cloning of the cobR and cobO genes. The sequence of the 5' primer was CTCCATATGCAAACGGTAAATAACATC, which provides NdeI restriction site and the translational initiation signal (ATG). The sequence of the 3' primer was CTCACTAGTCAGAGTTCCAGTTTGTG, providing an SpeI restriction site and the translational stop sequence (ACT). The PCR product was digested with NdeI and SpeI and ligated into NdeI, SpeI-digested plasmid, which was a modified version of pET-14b (Novagen) containing an SpeI site 5' of the BamHI site. Plasmids were sequenced (Qiagen) to verify the identity of the insert. The B. melitensis cobO, encoding the adenosyltransferase, was amplified from genomic DNA by PCR using primers with a similar design to those described above for cobR. The amplified product similarly cloned into pET14b, and the insert fully sequenced.
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Recombinant Protein Overproduction and Purification. The plasmid bearing the cobR gene was transformed into E. coli BL12 DE3 pLysS and grown in LB containing 50 mg/L ampicillin and 30 mg/L chloramphenicol with aeration at 37°C. Upon reaching an OD 600 of 1, the culture was induced with IPTG (0.4 mM) and growth was continued overnight at 16°C. The cells were harvested by centrifugation (20 min, 3500 g) and resuspended in 10ml binding buffer (0.5 M NaCl, 5mM imidazole, 20mM Tris-HCl pH 8.0). Cell lysis was achieved by sonication and the lysate was centrifuged at 35,000 g for 20 minutes to remove cell debris and unlysed cells. Purification (>95%) was achieved by immobilized metal affinity chromatography using a column loaded with nickel. Elution was accomplished with a step-wise gradient of imidazole from 5-400mM. The eluted fractions were subsequently buffer exchanged into thrombin cleavage buffer (20 mM Tris, pH 8.4; 150 mM NaCl; 2.5 mM CaCl 2 ) by passage down a pre-equilibrated PD-10 column. After the addition of thrombin, the reaction was allowed to incubate at 4 °C for 16 hours.
Enzyme purification to homogeneity was achieved by gel filtration (G-75 column) in buffer A (20 mM Tris-HCl, pH 8.0, containing 50 mM NaCl). Selenomethionine substituted protein was obtained as described by (1) . Purified CobO was obtained using a similar purification strategy to that described for CobR.
Redox Potentiometry. Redox titrations were performed in a Belle Technology glove box under a nitrogen atmosphere, and all solutions were degassed under vacuum with argon. Oxygen levels were maintained at less than 2 ppm. The protein in 100 mM phosphate buffer (pH 7.0) was titrated electrochemically according to the method of Dutton (2) using sodium dithionite as the reductant and potassium ferricyanide as the oxidant. Mediators (2 µM phenazine methosulphate, 5 µM 2-hydroxy-1,4-naphthoquinone, 0.5 µM methyl viologen and 1 µM benzyl viologen) were included to mediate the range between +100 to -480 mM, as described previously (3, 4) . At least 15 min was allowed to elapse between each addition of reductant to allow stabilisation of the electrode. Spectra (300-800 nm) were recorded using a Cary UV-50
Bio UV-visible spectrophotometer via a fibre optic absorption probe immersed in the enzyme solution.
The electrochemical potential of the solution was measured using a Hanna pH 211 meter coupled to a Pt/Calomel electrode (ThermoRussel Ltd.) at 25°C. the electrode was calibrated using the Fe 3+/2+ EDTA couple (+108 mV). A factor of +244 mV was used to correct relative to the standard hydrogen electrode.
Absorption versus potential data at 455 nm were fitted to a 2-electron Nernst equation to derive the apparent midpoint reduction potential (E) for the 2 electron reduction of the bound flavin cofactor (5). Fluorescence anisltropy
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